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2. 研究了 sol-gel 技术在制备高介电常数复合氧化膜中的应用，以钛酸丁酯作
前驱物，乙酰乙酸乙酯作螯合剂制备了稳定的 TiO2 溶胶和 PbTiO3 溶胶。将铝腐蚀
箔在此稳定的溶胶中进行浸渍处理，然后高温热处理后将其阳极氧化，得到复合铝
氧化膜。应用 SEM、XRD、XPS 分析手段对复合铝氧化膜的成分进行分析，结果表
























Aluminum electrolytic capacitors have excellent properties such as huge 
capacitance，high working voltage and preponderant price. As the rapid development of 
electronic technologies, now they have been in the most demand in all kinds of 
electrolytic capacitors and widely applied in many systems of electronic machines. 
Aluminum electrolytic capacitor is made by aluminum foils. The etched aluminum foils 
with high specific capacitances play a key role in the micro-volume of aluminum 
electrolytic capacitor. In this paper, the techniques for increasing capacitance of 
aluminum foils is studied by two different approaches-enlarging surface area of 
aluminum foils and increasing the dielectric constant of dielectric films on aluminum 
foils. The main results obtained are as follows: 
1. The study on varing-frequency alternating current (A. C.) etching progress is for 
the first time carried out in China. The electrochemical initiation etching process is 
carried out in electrolytic solution of low acid concentration. With the pretreatment, 
uniform nucleate pits are produced. Therefore, in the following electrochemical etching 
process, less foil surface is dissolved and specific capacitance increases. The effect of 
current frequency, current density, pretreatment time, solution temperature and the ratio 
of CAl3+/CH+ on specific capacitance is analyzed. The most optimum parameters for 
varing-frequency A.C. etching process are obtained. As the result, the capacitance of 
etched aluminum foils increase by 10% at the rated withstanding voltage of 20 V by 
normal pit growth processes. At the same time, multi- level of varing-frequency A. C. 
etching for foils is also studied. 
2. In order to further increase capacitance of aluminum foils, a sol-gel technique is 
used in making composite oxide films which have high dielectric constant. The stable 
TiO2 sol and PbTiO3 sol is prepared by using Ti(OC4H9)4 as precursor and EAcAc as 
chelate additive. A TiO2 layer prepared by dipping in the stable TiO2 sol and PbTiO3 sol 
is deposited on the surface of etched aluminum foils. After heat treatment, the composite 
oxide films are obtained by a normal formation. The compositions of the composite films 















aluminum foils is increased at the different extent. 
3. The etching behavior of Chinese hard-foil and Japanese soft-foil are studied by 
electrochemical techniques such as linear sweep voltammetry, electrochemical impedance 
spectra and chronopotentiometry. The results show that the Japanese soft-foil is more 
active to electrochemical etching and easier to have higher capacitance. 
 
Keywords: Low Voltage Anode Foil; Varing-Frequency Etching; High Dielectric 
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